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Take - home message
☞ Ants detect and respond to chemical cues of 
other ant species 
☞ These cues influence their foraging decisions
☞ Chemical cues may be an important 
mechanism for subordinate species to reduce 
competition with dominants
☞ Such responses to heterospecific cues are 
likely to influence ant community structure and 
the spatial distribution of nests and territories
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The study presented here will be published as:
Binz H, Foitzik S, Staab F, Menzel F (in press): The chemistry of competition: Exploitation of 
heterospecific cues depends on the dominance rank in the community. Animal Behaviour
Introduction
Interspecific competition (e.g., for food) is ubiquitous. 
Aggressive, dominant ant species displace subordinate ones.
When walking, insects unintentionally leave ‘chemical 
footprints’ behind. They are identical to the individual’s cuticular 
hydrocarbons1-3 and can be detected by others4,5.
Thus, subordinate species could benefit if they used footprints 
of other species to assess whether they are around.
☞ We tested whether ants respond to chemical cues left by 
competitively superior or inferior species. 
Discussion
Ants responded to hydrocarbon extracts of other species, and 
the response (avoid or approach) correlated with dominance rank.
Two out of three subordinate species avoided cues of dominant 
species, probably to avoid interspecific competition.
The dominant, territorial F. polyctena approached cues of 
subordinates, potentially to defend their territory from intruders.
The dominant, non-territorial L. niger ignored cues of 
subordinates.
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Methods: Heterospecific Cue Assays
Results: Heterospecific Cue Assays
The subordinate species Formica rufibarbis and Tetramorium 
caespitum, but not Myrmica rubra, avoided cues of the dominant 
Lasius niger. 
Lasius niger did not respond to cues of the three subordinate 
species.
The subordinate species Formica rufibarbis, but not Myrmica 
rubra, avoided cues of the dominant Formica polyctena. 
Formica polyctena actively approached cues of the two 
subordinate species.
Clear dominance hierarchy among the five ant species
Lasius niger was more aggressive than Tetramorium caespitum, 
Formica rufibarbis and Myrmica rubra
Formica polyctena was more aggressive than Formica rufibarbis 
and Myrmica rubra.
Funding:
Goals of the study:
Establish a dominance hierarchy to define 
dominant and subordinate species
Test the response of subordinate species to 
cues (cuticular hydrocarbon extracts) of 
dominant species and vice versa.
☞ subordinate species should avoid cues of 
dominants
☞ dominant species should ignore or 
approach cues of subordinates.
Individual ants could 
choose between hexane 
solvent and cues 
(hydrocarbon extracts) of 
another species
Species combinations 
were chosen based on the 
aggression hierarchy 
10 colonies per species 
tested; 15 workers per 
colony.
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hydrocarbon
extract of
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species
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